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Oral mucormycosis in an 18-month-old child:
a rare case report with a literature review
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Abstract (J Korean Assoc Oral Maxillofac Surg 2016;42:105-110)

Oral mucormycosis is a fungal infection observed mainly in elderly immunocompromised patients. In rare instances, the disease occurs in healthy in-

dividuals and those patients that are below preschool age. Although this condition mainly involves the maxilla, it may also manifest in any part of the

oral cavity based on the source of infection. Mucormycosis of the maxilla spreads rapidly, leading to necrosis of the palatal bone and palatal perfora-

tion. Such patients are usually rehabilitated using bone grafting or free flap surgeries. However, when surgeries are delayed, palatal prosthesis is an in-

terim treatment modality that can prevent nasal regurgitation and aspiration of food or fluids. Palatal prostheses also help with mastication, speech, and

swallowing. The present case describes a rare case of oral mucormycosis in an 18-month-old male involving the maxilla that was managed by palatal

prosthesis.
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I. Introduction

Mucormycosis is an acute opportunistic infection usually
seen in immunocompromised patients, particularly those with
uncontrolled diabetes and leukemia'”. Paltauf’ in 1885 was
the first to describe mucormycosis. The disease is caused by
a saprophytic fungus, mainly Mucor or Rhizopus, which is
considered the most deadly and rapidly progressive form of
fungal infection in humans’. Although decaying fruits and
vegetables are the main sources of fungal infection, spores of
fungi can also be inhaled from dust or air from air condition-
ers affecting paranasal sinuses’’. Patients may also develop

cellulites, fever, headache, necrotic turbinates, and nasal dis-

Ritesh Rambharos Kalaskar

Deparmment of Pedodontic & Preventive Dentistry, Government Dental College
& Hospital, Medical College Premises, Medical Square, Hanuman Nagar,
Nagpur, Maharashtra 440003, India

TEL: +91-0712-2744496 FAX: +91-0712-2743400

E-mail: riteshpedo @gmail.com

ORCID: htip:/forcid.org/0000-0001-7403-3364

@ 7his is an open-access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (htip://creativecommons.org/licenses/by-nc/4.0/),
which permits unrestricted non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Copyright © 2016 The Korean Association of Oral and Maxillofacial Surgeons. All
rights reserved.

charge. If left untreated the diseases may spread into the brain
resulting in death’. Healthy individuals are rarely affected
by mucormycosis and those affected have predisposing risk
factors such as a history of tooth extraction, pneumonia, se-
vere burns, and gastrointestinal or rhinocerebral infections.
Mucormycosis is generally observed after the third decade
of life*"". Until now there have been no cases reported in
patients below the age of five years. The present case report
outlines the classical oral manifestations and dental manage-

ment of mucormycosis in an 18-month-old male.

Il. Case Report

An 18-month-old boy reported to our department with a
complaint of extensive ulcer on the hard palate for three days,
nasal regurgitation of food, and a foul smell. History reveled
pneumonia one month prior that was treated in a medical
hospital. After one month, the family of the patient noticed
a small palatal ulcer for which he was again hospitalized.
Within three days the palatal ulcer increased in size and lead
to palatal perforation. The patient experienced difficulty in
swallowing and nasal regurgitation. Thereafter the child was
referred to our department for palatal prosthesis to prevent
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nasal regurgitation and aspiration pneumonia. The past medi-
cal history was not significant, particularly for uncontrolled
juvenile diabetics or hematologic malignant conditions.
There was no history of sinusitis or nasal discharge. Intraoral
examination revealed an extensive palatal ulcer with exposed
bone that extended from the mid palatine raphe to the soft
palate, leading to palatal perforation.(Fig. 1) The floor of the
mouth, tongue, buccal mucosa, lips, and nasal septum were
normal. The primary maxillary central and lateral incisors,
primary maxillary left first molar, primary mandibular central
incisors, and primary mandibular left first molar were par-
tially erupted.(Fig. 1) An occlusal radiograph of the maxilla
showed a diffuse radiolucency of approximately 3x4 cm’ in
size in the mid-palatine region. Cortical outline of the crypt

Fig. 1. Intraoral photograph shows exposed necrotic bone.
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Fig. 2. Occlusal radiograph of the maxilla shows diffuse radiolu-
cency in the mid-palatine region.
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of permanent maxillary central incisors were lost. The radio-
graph also showed a change in position of the tooth bud of
the permanent maxillary central incisors.(Fig. 2) A probable
diagnosis of mucormycosis was made. Fragments of palatal
soft tissue were obtained for histological examination. The
histological examination showed a broad, non-septate fun-
gal hyphae with obtuse angle branching and necrotic blood
vessels suggestive of mucormycosis.(Fig. 3) Thereafter, the
patient was referred to a medical hospital for treatment of
mucormycosis. Intravenous amphotericin (5.5 mg) was given
to the patient for 31 days. During this period, a nasogastric
tube was used to feed the patient. After one month the patient
was again referred to our department for palatal prosthesis.
The overall physical health of the patient was weak as he was
unable to eat. To facilitate swallowing and to prevent aspira-
tion pneumonia palatal prosthesis was advised. Maxillary
jaw impression was made using irreversible hydrochloride
(Zelgam; Dentsply DeTrey GmbH, Konstanz, Germany). To
prevent aspiration of irreversible hydrochloride (palatal per-
foration), a thin piece of gauge (2x2 cm’) was placed over the
mixed irreversible hydrochloride. The impression was poured
in Gypsum II material (dental plaster; Kalabhai Karson,
Mumbai, India). A special tray was fabricated using cold cure
resin (DPI RR Cold Cure; Dental Products of India, Mumbai,
India) and the final impression was made using medium body
polyvinyl siloxane elastomer (Examix NDS; GC America
Inc., Alsip, IL, USA) and poured with Gypsum II material
to obtain the final cast. In the area of erupting teeth, a spacer
of 2 mm was given. Next, a palatal prosthesis was fabri-

cated using heat cured acrylic resin (Lucitone 99; Dentsply

Fig. 3. Histological image of mucormycosois (Gram staining, x40).
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International, York, PA, USA). Thereafter, a 19-gauge wire
with right angle bends as shown in Fig. 4, 5 was acralized to
the palatal prosthesis using cold cure acrylic resin to avoid
trauma to the commissures. As there were no fully erupted
teeth, retention of palatal prosthesis was obtained using elas-
tic thread tied to the 19-gauge stainless steel wire.(Fig. 4, 5)
Initially, the child was asked to wear the palatal prosthesis for
30 minutes at an interval of 2 hours for a week. After a week,
the patient was advised to begin a liquid and semi-solid diet.
After 15 days, the child was comfortable with the palatal
prosthesis and was able to eat properly.(Fig. 6) There was
neither regurgitation nor aspiration of food from the palatal
perforation. As the child was not fit for general anesthesia, a
surgical procedure was postponed. The patient was evaluated
every month to assess the palatal prosthesis in terms of erupt-
ing teeth. After three months, the patient once again devel-
oped foul smell from the infected area. He was referred to a

Fig. 4. Extra oral photograph of the fabricated palatal prosthesis.
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Fig. 5. Diagrammatic representation of the palatal prosthesis.
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medical hospital for further treatment. Follow-up visits were
planned for trimming palatal prosthesis to facilitate eruption
of teeth.

Ill. Discussion

Inhalation of fungi spores or direct wound contamination
are the two most common causes for oral mucormycosis.
Palatal mucormycosis is usually observed when the infection
spreads through the nose and paranasal sinuses. When wound
contamination is the source of infection, it can manifest in
any part of the oral cavity'’. Although mucormycosis of the
maxilla is more common, it is difficult to predict the source
of infection because saprophytic fungus can be cultured
from the oral cavity of healthy humans and it is possible
that these opportunistic organisms can be implanted into the
maxilla during any oral surgical procedure, such as extrac-
tion, periodontal surgeries, and abscess drainage’. In such
circumstances, a history of a recent surgical procedure can
be used as a diagnostic tool to determine the cause of infec-
tion. In the present case, inhalation was the source of infec-
tion because there was no history of oral surgical procedure,
although the patient had a past hospitalization for pneumonia.
There may have been spread of infection through the nasal
cavity or sinuses, leading to maxilla involvement via blood.
This occurred mainly through the internal maxillary artery or
descending palatine artery by thromboembolic processes™".
These opportunistic organisms have an affinity for invading
blood vessel walls by direct extension and produce vascular

Fig. 6. Palatal prosthesis in place.
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thrombosis'*". Within no time, the tissue supplied by the
thrombous vessel undergoes widespread tissue necrosis, ex-
posing the underlying bone*".

The majority cases of oral mucormycosis have been found
in the fourth to sixth decades of life*''. This is because oral
mucormycosis mainly target immunocompromised patients
such as those with uncontrolled diabetic, leukemia, lym-
phoma, and AIDS"?. The same is not always true because
healthy humans are also, but rarely, affected by mucormyco-
sis; this might be due to exposure to various predisposing risk
factors. The risk factors could be systemic (burns, protein
energy malnutrition, pneumonia) or local (teeth extraction,
periodontal surgeries). In the literature, various cases of oral
mucormycosis have been reported. Huang et al.'® reported a
40-year-old patient with oral mucormycosis and extensive
maxillary osteonecrosis secondary to dental extraction. Fog-
arty et al.”” reported a 74-year-old male patient with chronic
obstructive pulmonary disease who developed mucormycosis
of the maxilla following dental extraction. Kumar et al."” re-
ported mucormycosis of the maxilla in a 65-year-old diabetic
and immune-compromised male patient managed with a re-
movable prosthesis. There are other reports of two cases by
Bakathir", in which one case was a 14-year-old male patient
with oral mucormycosis of the maxilla and mandible under-
going chemotherapy for acute myeloid leukemia. The second
case involved the mandible of a 49-year-old male patient
recently diagnosed with type 2 diabetic mellitus with keto-
acidosis and underlying undiagnosed acute lymphoblastic
leukemia. To the best of our knowledge, this case represents
the first report of oral mucormycosis in a healthy 18-month-
old child with a predisposing risk factor of pneumonia.

Oronasal infections can be life threatening in children.
Food or fluids can enter the sinuses or lungs and predispose
children to sinusitis, middle ear infection, pneumonia, and
ultimately death. Surgical closure should be the treatment of
choice for oronasal communication. However, when children
are not fit for surgery, palatal prosthesis is the choice of treat-
ment. Palatal prosthesis helps with chewing, swallowing,
mastication, phonetics, and esthetics, and also prevents regur-
gitation or aspiration of food or fluids™*'. Shah et al.” report-
ed a case of a 42-year-old female with an acquired maxillary
defect as a result of surgical treatment of mucormycosis. The
palatal prosthesis given to this patient not only helped with
chewing and swallowing but also assisted in improving pho-
netics and esthetics. Gowda et al.” reported a case of maxil-
lary mucormycosis in which the implant supported a mag-

netic retentive prosthesis that was given to the patient. The
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implant supported magnetic unit offered a practical method
of improving retention. In the present case, retention of the
palatal prosthesis was complicated by two reasons: i) miss-
ing posterior teeth and ii) compliance from the child, as he
was 18 months old. Therefore, elastics were used to hold the
palatal prosthesis in place during mastication. Prosthetic re-
habilitation of oronasal fistula offers several advantages, such
as opportunity for immediate dental restoration without the
need for further surgery and its cost effectiveness. However,
a study conducted by Genden et al.”* documents that mastica-
tion, speech, oronasal refluxes, and functional quality of life
was superior in patients rehabilitated with vascularized bone-
containing free flap than with palatal prosthesis. Rehabilita-
tion of the oronasal fistula using palatal prosthesis should not
be the replacement for reconstructive surgeries. However, it
can be recommended as an interim treatment option until pa-
tients are fit for reconstructive surgeries.

Thromboembolic events compromise the blood supply to
the affected area, resulting in necrosis. Rapid necrosis of the
maxilla can be either due to infection or may be iatrogenic
in nature. The most common oral infections leading to ne-
crosis of bone are bacterial, followed by viral (herpes zoster)
and fungal; whereas radiation and trauma are iatrogenic

25,26
causes

. While unlikely in the setting of fungal infections,
herpes zoster infection usually presents with a painful rash
with vesicular eruptions along the sensory nerve resulting
in facial nerve palsy representing Ramsey Hunt syndrome.
More importantly, in herpes zoster infections the teeth rap-
idly exfoliate, following osteonecrosis in a dermatomal pat-
tern that does not cross the midline. Secondly, patients with
herpes zoster would have past history of exposure to chicken
pox, which is absent in a patient with oral mucormycosis™~’
While immunity after chickenpox infection is thought to be
lifelong, a study by Weatherall et al.”® showed that antibod-
ies may not be detected after a particular age, which may be
a reason why reactivation of herpes zoster usually occurs
in older patients. The exact mechanism for bone necrosis
in herpes zoster is unknown. It is assumed that sympathetic
nerves that accompany the vasculature cause intense vaso-
constriction, leading to ischemia and necrosis of the maxil-

29,30
lary bone

. Bacterial infections may cause rapid necrosis
and osteomyelitis, leading to rapid necrosis of bone resem-
bling mucormycosis. However, in bacterial infection, patients
usually show erythema, abscess, swelling, pain, discomfort,
and loss of function of the affected part, which are rarely
observed in mucormycosis’'. Actinomycosis of the oral cav-

ity is very rare in humans. If it occurs, the tissue surrounding



the affected/necrosed bone is swollen, while erythematous
and micro abscesses show discharge of sulphur granules™”
These observations are not pathognomic of mucormycosis.
In the present case, an iatrogenic cause was ruled out because
the patient did not have a history of radiation therapy and did
not have a history of recent trauma such as dental extraction.

Histologic specimens of the necrotic wound surface can
diagnose mucormycosis, but the final diagnosis must always
be confirmed using molecular pathologic examination. There
is a close histopathological resemblance between mucormy-
cosis and aspergilliosis. Microscopically, aspergilliosis has
septa branching hyphae that can be distinguished from mu-
cormycotic hyphae by a smaller width and prominent acute
angulations of branching hyphae™.

Despite early treatment, the mortality rate of patients with
mucormycosis is very high, ranging from 16% to 100%. Cu-
taneous mucormycosis has a mortality rate of 17%, whereas
rhinocerebral, pulmonary, and gastrointestinal mucormycosis
have mortality rates of 67%, 83%, and 100%, respectively.
However, early medical (systemic administration of ampho-
tericin B) and surgical (radical surgical intervention) treat-
ment limits the spread of fungal infection to vital regions of
the body and improves patient survival by 80%™.

The present case is the youngest patient reported with
mucormycosis. A feeding plate was given to the patient to
prevent food regurgitation. However, as multiple teeth were
missing, intraoral retention of the feeding plate was a major
problem. This was overcome by using extraoral retention.

In conclusion, palatal prostheses can be an interim treat-
ment modality to prevent nasal regurgitation and aspiration
of food or fluids in patients with palatal perforation. It also
assists in swallowing, mastication, and phonetics until the
final treatment is provided to the patient.
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